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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8, 10-15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tokura et al. (5,545,908) in view of Schlangenotto et al. (5,063,428) 
and Schlangenotto et al. (5,773,858, cited by applicant). 
Regarding claim 1 , Tokura et al. teach in figure 1 and related text a power 
semiconductor device having high avalanche capability, the device comprising: a 
semiconductor substrate with two surfaces and an N+ doped layer 1 extending into the 
substrate from one surface thereof, an N- doped layer 2 over the N+ doped layer, a P 
doped well 14 formed in the N- doped layer and extending from the other surface of the 
substrate into the N- doped layer, a P+ doped region 10 formed in the - doped well and 
also extending from the other surface of the substrate into the P doped well, the P 
doped well defining an upwardly curving junction between the P doped well and the N- 
doped layer, said upwardly curving junction extending from the lower end of the P 
doped well to the other surface of the substrate and an N+ doped region (the N+ region 
which is located away from the P doped well 8) formed in the other surface of the 
substrate and in the N- doped layer (the N+ doped region is formed in a P doped well, 
and the P doped well is formed in the N- doped layer. Therefore, the N+ doped region 
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is formed in the N- doped layer), said N+ doped region laterally spaced from the P+ 
doped region and the P doped well. 

Tokura et al. do not teach the thickness of the P+ doped region and the P doped well, 
and recombination centers comprising noble metal impurities disposed substantially in 
the N - doped layer and P doped well. 

Although figure 1 of Tokura et al. does not depict "P-" semiconductor layer, the P doped 
well 14 can be held as a "P-" semiconductor layer, because P- concentration is a low 
relative concentration, and the concentration of the P doped well 14 is also a low 
relative concentration with respect to the P+ doped region 10. 
Regarding the claimed limitations of P- doped 2a and P+ doped 2b layers having a 
combined thickness of about 5 microns to about 12 microns, Schlangenotto et al. 
(5,063,428) teach that the P- doped 2a and P+ doped 2b layers have a doping curve 
similar to that of figure 4 (column 7, lines 3-5). Schlangenotto et al. (5,063,428) further 
teach P+ doped layer 2b having a thickness of 0.2 microns (column 5, lines 33-35), 
wherein P- doped layer 2a should have a thickness greater than 5 microns and less 
than 70 microns (column 5, line 65 to column 6, line 3). It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to use P- doped 2a 
and P+ doped 2b layers having a combined thickness of about 5 microns to about 12 
microns, in the device of Tokura et al. in order to form a device as small as possible 
within the criteria limits of Schlangenotto et al. (5,063,428). Note that at the time the 
claimed invention was made the size of semiconductor devices has been dramatically 
minimized. 
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Regarding the claimed limitations of forming recombination centers comprising noble 
metal impurities disposed substantially in the N - doped and P- doped layers, 
Schlangenotto et al. (5,063,428) teach that it is known in the art to form recombination 
centers comprising noble metal impurities in power diodes in order to reduce charge 
carrier life (column 1 , lines 24-29). Schlangenotto et al. (5,063,428) further teach 
forming recombination centers in the power diode of figure 3 in order to improve the 
characteristics of the device (column 5, lines 39-46). 

Schlangenotto et al. (5,773,858) teach that it is known to form recombination centers in 
high speed power diodes in order to improve the dynamic characteristics by lowering 
the charge carrier life (column 1, lines 21-25). 

Schlangenotto et al. (5,063,428) and Schlangenotto et al. (5,773,858) do not limit the 
location of the recombination centers to specific areas of the power diodes. Therefore, 
it is understood to an artisan that the recombination centers are formed throughout the 
power diodes. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form recombination centers comprising noble metal impurities in 
the device of Tokura et al. in order to order to improve the dynamic characteristics of the 
device by lowering the charge carrier life by a well known method. The combination is 
motivated by the teachings of Schlangenotto et al. (5,063,428) and Schlangenotto et al. 
(5,773,858) who point out the advantages of forming recombination centers in power 
diodes. Note that the broad recitation of the claim does not require the recombination 
centers to be located only in the N - doped and P- doped layers. 
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Regarding the claimed limitations of a power semiconductor device having high 
avalanche capability, this feature is inherent in prior art's device, because prior art's 
device comprises recombination centers, and the avalanche capability is a function of 
the recombination centers, such as the location and density of the recombination 
centers. Furthermore, the recitation of a power semiconductor device having high 
avalanche capability occurs in the preamble. A preamble is generally not accorded any 
patentable weight where it merely recites the purpose of a process or the intended use 
of a structure, and where the body of the claim does not depend on the preamble for 
completeness but, instead, the process steps or structural limitations are able to stand 
alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v, Robie, 
187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

Regarding claims 2 and 3, Tokura et al. do not teach a P- doped well having a thickness 
of about 4 microns to about 10 microns and P+ doped region having a thickness of 
about 0.1 to about 2 microns. Schlangenotto et al. (5,063,428) teach P+ doped layer 2b 
having a thickness of about 0.1 to about 2 microns (column 5, lines 33-35). It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use P- doped well having a thickness of about 4 microns to about 10 microns 
and P+ doped region having a thickness of about 0.1 to about 2 microns in the device of 
Tokura et al. in order to form a device as small as possible within the criteria design 
limits. 
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Regarding claims 4-7, Tokura et al. do not teach a P- doped well has a dopant level of 
at least 10E16 atoms/cm3 and a dopant level of about 2.5x 10E17 atoms/cm3 and a P+ 
doped region having a dopant level of about 6x10E19 atoms/cm3, respectively. It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to form a P- doped well having a dopant level of about 2.5x 10E17 atoms/cmS 
and a P+ doped region having a dopant level of about 6x10E19 atoms/cmS in prior art's 
device, since forming a P- doped well having a dopant level of about 2.5x 10E17 
atoms/cmS is within the skills of an artisan, subject to routine experimentation and 
optimization. Note that differences in concentration or temperature do not support the 
patentability of subject matter encompassed by the prior art unless there is evidence 
indicating such concentration or temperature is critical. "[W]here the general conditions 
of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller , 220 F.2d 454, 105 USPQ 
233, 235 (CCPA 1955). See also In re Hoeschele , 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969). For more recent cases applying this principle, see Merck & Co. Inc . v. 
Biocraft Laboratories Inc. , 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir), cert, denied , 
493 U.S. 975 (1989), and In re Kulling , 897 F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 
1990). 

Regarding claim 8, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to form an N- doped layer having a dopant level of 
about 10E14 atoms/cm3 to about 10E15 atoms/cm3 in prior art's device since forming 
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an N -doped layer having a dopant level of about 10E14 atoms/cm3 to about 10E15 
atoms/cm3 is within the skills of an artisan, subject to routine experimentation and 
optimization. 

Regarding claims 10-11, Schlangenotto et al. (5,063,428) teach noble metal impurities 
comprise platinum (column 1 , lines 26-27). 

Regarding the process limitations recited in claim 12 ("recombination centers are 
formed by platinum diffusion through the N + doped substrate"), these would not carry 
patentable weight in this claim drawn to a structure, because distinct structure is not 
necessarily produced. Note that a "product by process" claim is directed to the product 
per se, no matter how actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 
USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 
does not deal with this issue); and In re Marosi et al., 218 USPQ 289, all of which make 
it clear that it is the patentability of the final product per se which must be determined in 
a "product by process" claim, and not the patentability of the process, and that an old or 
obvious product produced by a new method is not patentable as a product, whether 
claimed in Dproduct by processD claims or not. Note that the applicant has the burden 
of proof in such cases, as the above case law makes clear. 
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Regarding claims 13-14, prior art does not teach platinum impurities at a concentration 
of about 1x10E15 to about 1x10E16 atoms/cm3, and about 2x1015 atoms/cmS. It 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to form platinum impurities at a concentration of about 1x10E15 to about 
1x10E16 atoms/cmS, and about 2x1015 atoms/cm3 in prior art's device, in order to 
adjust the device characteristics according to the requirements of the application in 
hand, since the reverse current and the device performance depend on the platinum 
impurities concentration. 

Regarding claims 15 and 17, Tokura et al. teach in figure 1 using a diode in a MOSFET 
or an IGBT power device, wherein an N+ doped region 7 disposed in an N -doped layer 
2, adjacent P+ 10 and P- 8 doped layers. 



Response to Arguments 

Applicant argues that Tokura et al. do not teach an N+ doped region formed in 
the N- doped layer, because the N+ doped region is formed in a P doped well, and the 
examiner ignores the presence of the P doped well. 

The examiner does not ignore the presence of the P doped well. The examiner 
explained that since the N+ region is formed in a P doped well, and the P doped well is 
formed in the N- doped layer, then the N+ doped region is formed in the N- doped layer. 
If applicant wants to claim a device wherein the N+ region is formed in the N- doped 
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layer without the presence of the P doped well, applicant can recites the limitation of an 
N+ region being formed in the N- doped layer without having a P region or a PN junction 
there between. 

Papers related to this application may be submitted to Technology center (TC) 
2800 by facsimile transmission. Papers should be faxed to TC 2800 via the TC 
2800 Fax center located in Crystal Plaza 4, room 4-C23. The faxing of such 
papers must conform with the notice published in the Official Gazette, 1096 OG 
30 (November 15, 1989). The Group 2811 Fax Center number is (703) 308-7722 
and 308-7724. The Group 2811 Fax Center is to be used onlv for papers related to 
Group 2811 applications. 

Any Inquiry concerning this communication or any earlier communication from the 
Examiner should be directed to Examiner Nadav \Nhose telephone number is (571) 272- 
1660. The Examiner is in the Office generally between the hours of 7 AM to 4 PM 
(Eastern Standard Time) Monday through Friday. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Technology Center Receptionists whose telephone number is 308- 



0956 




Ori Nadav 
March 7, 2005 
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PRIMARY EXAMINER 
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